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There is currently no comprehensive legislation to protect nonsmokers and children 
from secondhand smoke (SHS) exposure in private cars at the European Union (EU) 
level, which is regulated only at the national level. This study aims to assess smokers’ 
support for smoke-free cars legislation in six EU countries.  
Methods 
Data come from the EUREST-PLUS ITC Europe Surveys: Wave 1 (2016, n=6011) and 
Wave 2 (2018, n=6027) in Germany, Greece, Hungary, Poland, Romania, and Spain. 
Support for smoke-free cars carrying pre-school children and nonsmokers and 
voluntary implementation of smoke-free cars were assessed among adult smokers. 
Generalised estimating equations models were used to assess changes in support 
between waves.  
Results 
In 2018, 96.3% (95%CI:95.4%-97.0%) of the overall sample supported smoke-free 
legislation for cars carrying pre-school children, which represents an increase of 2.4 
percentage points in comparison to 2016. Smoke-free legislation for cars transporting 
non-smokers was supported by 85.2% (95%CI:83.1%-87.1%) of smokers’ in 2016 and 
90.2% (95%CI:88.6%-91.7%) in 2018. Among smokers who own cars, there was a 
significant increase of 7.2 percentage points in voluntary implementation of smoke-free 
cars carrying children from 2016 (60.7%, 95%CI:57.2%-64.0%) to 2018 (67.9%, 
95%CI:65.1%-70.5%). All sociodemographic groups of smokers reported support 




The vast majority of smokers in all six EU countries support smoke-free legislation for 
cars carrying pre-school children and nonsmokers. This almost universal support 
across countries and sociodemographic groups is a clear indicator of a window of 
opportunity for the introduction of comprehensive legislation to protect nonsmokers 
and children from SHS exposure in cars. 
KEYWORDS 






Secondhand smoke (SHS) is one of the most widespread air pollutants in indoor 
environments(1). There is no safe level of SHS exposure(2), and when it occurs in 
confined environments, such as cars, it is particularly harmful because of the small 
volume of space(3). SHS exposure in cars is even more harmful to children because 
of their inability to avoid exposure and their faster breathing rate(4–6). In 2017, 1.2 
million deaths were attributable to SHS exposure, with 63.822 being among those 
children aged ten or younger(7). Although the implementation of smoke-free cars 
legislation in some jurisdictions has been associated with a drastic decrease in 
exposure to SHS(8), there is currently no comprehensive legislation to protect 
nonsmokers in private cars at the European Union (EU) level, apart from isolated 
initiatives, for example, the ones in the United Kingdom(UK, 8) and Italy(9). 
The successful implementation of and compliance with tobacco control policies may 
be influenced by their level of support among smokers(10). Specifically, the level of 
support to smoke-free cars legislation among smokers may be an important indicator 
of the future level of adherence to such regulations. Thus, the objective of this study is 
to assess the support for smoke-free private cars legislation among a cohort of 





Study design  
This study is part of the European Commission Horizon-2020 funded study “European 
Regulatory Science on Tobacco: Policy Implementation to Reduce Lung Disease” 
(EURESTPLUS- HCO-06-2015). The data comes from the International Tobacco 
Control Policy Evaluation Six European Country (ITC 6E) Surveys, a cohort assessed 
in 2016 and followed up in 2018 that aims to evaluate psychosocial and behavioural 
impacts of the EU Tobacco Products Directive. The sample is comprised of smokers 
(>100 cigarettes in their lifetime and smoking currently at least monthly) aged 18 or 
older in six EU countries: Germany, Greece, Hungary, Poland, Romania, and Spain. 
Respondents who could not be reached at Wave 2 were replaced by other smokers 
selected using the same sampling frame and the same random selection approach, as 
done in other ITC study cohorts(11). Retention rates ranged from 36% in Hungary to 
71% in Germany and Spain, with an average of 53% for the full sample. Further details 
about the EUREST-PLUS ITC surveys methodology and questionnaires can be found 
elsewhere(12–14).  
Cross-sectional survey weights have been constructed for each of the survey waves 
in each country. After all, data were collected; each respondent was assigned a 
sampling weight according to their wave of recruitment. For those respondents present 
in both 2016 and 2018 waves, the sampling weight was their 2016 wave cross-
sectional weight, rescaled to sum to the sample size for each country. For respondents 
newly recruited in 2018, the sampling weight was based on the cross-sectional weight 
rescaled to sum to the sample size of the 2018 wave recruits in each country. Weights 




Support for smoke-free cars legislation was assessed within a pool of questions: ‘At 
which of the following places do you think smoking SHOULD be allowed: 1) In cars 
with pre-school children in them?, 2) In cars with nonsmokers in them?’. The possible 
answers were: ‘yes’, ‘no’, ‘do not know’, and ‘refused’. These answers were re-coded 
as not supportive of the smoke-free cars legislation (‘yes’) and supportive (‘no’, ‘do not 
know’, ‘refused’). 
Prevalence of voluntary implementation of smoke-free cars was assessed with the 
following question: ‘What are the rules about smoking in your car or cars when there 
are children in the car?’ The possible answers were: ‘smoking is never allowed in any 
car’, ‘smoking is sometimes allowed or in some cars’, ‘smoking is allowed in all cars’, 
‘do not have a car/you never have children in your car’, and ‘refused’. These possible 
answers were re-coded as “smoking never allowed” vs “otherwise”. Answers ‘do not 
have a car’, ‘never have children in car’, and ‘refused’ were excluded from the 
analyses. 
The sociodemographic variables assessed were country, age group (18–24, 25–39, 
40–54 and ≥55), sex (female, male), and degree of urbanisation (urban, intermediate, 
rural). Additionally, the highest level of formal education completed, categorised as low 
(primary; lower pre-vocational secondary, middle pre-vocational secondary), moderate 
(secondary vocational; senior general secondary and pre-university), and high (higher 
professional and university bachelor, university master), using the International 
Standard Classification of Education was assessed. Monthly gross household income 
was assessed and categorised as low (<€1750 for Germany, Greece & Spain, 
≤150,000 Ft for Hungary, ≤2,000 zł for Poland, ≤1,000 lei for Romania), moderate 
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(€1750 to €3000, 150,001 Ft to 250,000 Ft, 2,001 zł to 4,000 zł, 1,001 lei to 2,500 lei) 
and high (>€3000, >250,000 Ft, >4,000 zł, >2,500 lei). . The level of nicotine 
dependence was calculated with the Heaviness of Smoking Index (HSI), a measure of 
cigarette dependence categorised into three groups for analysis (0–1: low, 2–4: 
moderate, 5–6: high)(15). 
Analysis 
All analyses included weighting to make the sample representative for all six countries’ 
populations and to adjust for the complex sampling design. A full description of the 
weighting process is detailed in an online technical report and other resources (9,11). 
Percentages of change were estimated from a logistic generalised estimating 
equations regression model to test the overall change in smoke-free measures 
between Wave 1 and Wave 2. One model was estimated per each policy. Percentages 
are adjusted estimates that control for the EU country, degree of urbanisation, time-in-
sample (one wave only or both waves), sex, age group, income, education, and HSI. 





Prevalence of smokers’ support for smoke-free cars legislation in both waves can be 
found in Table 1. The support was very high in all countries, being over 90% when 
children are present and over 85% when nonsmokers are present in Wave 2. 
From Wave 1 to Wave 2, there was a significant increase in the support for smoke-free 
legislation for cars with pre-school children present in three countries (Hungary, 
Poland, and Spain). The changes in the support ranged from 3.5 percentage points 
increase in Poland to 5.6 percentage points increase in Hungary. No significant 
changes occurred in Germany, Greece, and Romania. There was a significant 
increase in the support between waves in all age groups (except in the 40-64 group), 
with the highest increase among young participants (aged 18-24), who were the ones 
with the lowest prevalence of support to the ban in both waves. Similarly, support for 
smoke-free cars legislation significantly increased both among females and males and 
in the moderate group of nicotine dependence.  
Support for smoke-free legislation for cars with nonsmokers also increased 
significantly between 2016 and 2018 among the same three countries (Hungary, 
Poland, and Spain). The increase ranged from 7.3 (Hungary) to 12.2 (Spain) 
percentage points. All age groups (except those aged 55+), both genders, and those 
with low and moderate nicotine dependence also exhibited a significant increase in 
support for smoke-free cars legislation when nonsmokers are present.    
We restricted the analysis to those respondents who owned a car and reported carrying 
children in them (n=6133). In such analysis, there was a significant increase of 7.2 
percentage points in voluntary implementation of smoke-free cars from Wave 1 (60.7, 
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Table 1. Smokers’ support for smoke-free cars legislation in six European countries (2016 and 2018) 
 
Support (%) (and 95% confidence interval) for smoke-free 
legislation for cars with pre-school children in them, n = 8762 
Support (%) (and 95% confidence interval) for smoke-free 
legislation for  cars with non-smokers in them, n = 8740 
 Wave 1 (2016) Wave 2 (2018)  Difference a Wave 1 (2016)  Wave 2 (2018) Difference a 
Overall 93.8 (92.4 to 95.0) 96.3 (95.4 to 97.0) 2.4 (0.93 to 4.0) 85.2 (83.1 to 87.1) 90.2 (88.6 to 91.7) 5.0 (2.4 to 7.7) 
Country 
      
Germany 95.4 (93.0 to 97.0) 95.7 (93.3 to 97.3) 0.3 (-2.1 to 2.7) 85.0 (80.4 to 88.7) 85.3 (79.4 to 89.7) 0.3 (-6.3 to 7.0) 
Greece 98.2 (96.6 to 99.1) 96.9 (93.6 to 98.5) -1.3 (-3.1 to 0.5) 86.8 (82.6 to 90.1) 96.9 (93.6 to 98.5) -1.3 (-3.1 to 0.5) 
Hungary 90.8 (86.6 to 93.8) 96.4 (94.7 to 97.6) 5.6 (1.8 to 9.3) 86.2 (81.4 to 89.9) 93.4 (91.2 to 95.2) 7.3 (2.8 to 11.7) 
Poland 90.1 (86.2 to 92.9) 93.6 (91.0 to 95.5) 3.5 (0.1 to 6.9) 83.1 (77.4 to 87.7) 92.7 (89.9 to 94.7) 9.5 (4.4 to 14.6) 
Romania 97.0 (95.3 to 98.1) 98.3 (96.7 to 99.0) 1.2 (-0.5 to 3.0) 94.6 (91.8 to 96.5) 96.5 (94.3 to 97.9) 1.9 (-0.8 to 4.6) 
Spain 91.5 (87.4 to 94.4) 96.7 (92.2 to 97.8) 5.3 (1.7 to 8.8) 76.0 (70.7 to 80.5) 88.1 (84.5 to 91.0) 12.2 (6.8 to 17.5) 
Age group 
      
18-24  91.5 (87.7 to 94.2) 95.7 (93.2 to 97.7) 4.2 (0.6 to 7.8) 78.5 (72.7 to 83.3) 90.0 (86.2 to 92.8) 11.5 (5.3 to 17.7) 
25-39 94.1 (92.3 to 95.5) 96.1 (94.8 to 97.1) 2.0 (0.1 to 4.0) 84.0 (81.4 to 86.2) 90.8 (88.8 to 92.4) 6.8 (3.9 to 9.6) 
40-54 94.5 (92.7 to 95.8) 96.4 (95.1 to 97.4) 2.0 (-0.1 to 4.0) 86.4 (83.7 to 88.7) 91.1 (89.1 to 92.7) 4.6 (1.5 to 7.8) 
55+ 93.6 (91.6 to 95.1) 96.4 (94.8 to 97.5) 2.8 (0.8 to 4.8) 87.8 (85.3 to 89.9) 88.5 (85.5 to 91.0) 0.7 (-3.0 to 4.4) 
Sex 
      
Female 94.7 (93.0 to 96.0) 96.8 (95.7 to 97.6) 2.1 (0.3 to 3.9) 88.0 (85.8 to 89.9) 92.3 (90.7 to 93.6) 4.3 (1.8 to 6.8) 
Male 93.1 (91.6 to 94.4) 95.9 (94.8 to 96.7) 2.7 (1.0 to 4.5) 83.1 (80.6 to 85.3) 88.7 (86.6 to 90.4) 5.6 (2.4 to 8.8) 
Nicotine dependence (HSI index) 
     
Low 94.3 (92.4 to 95.7) 96.4 (94.8 to 97.6) 2.1 (-0.1 to 4.3) 88.9 (86.3 to 91.1) 92.2 (89.7 to 94.1) 3.2 (0.0 to 6.5) 
Moderate 94.1 (92.7 to 95.2) 96.3 (95.3 to 97.1) 2.2 (0.7 to 3.7) 84.7 (82.4 to 86.7) 89.8 (88.0 to 91.4) 5.2 (2.4 to 7.9) 
High 78.0 (73.1 to 82.3) 84.0 (79.0 to 88.1) 6.0 (-0.7 to 12.7) 91.0 (87.2 to 93.8) 93.2 (89.2 to 95.8) 2.1 (-2.6 to 6.9) 
a Percentage of changes were estimated from a logistic generalised estimating equations regression model to test the overall change in smoke-free measures 
between Wave 1 and Wave 2. Percentages are adjusted for country, degree of urbanisation (urban, intermediate and rural), time-in-sample (one wave only or 




The findings from this study show that the vast majority of smokers in all six EU 
countries support smoke-free legislation for cars carrying pre-school children and 
nonsmokers. This near-unanimous support is a clear indicator of a window of 
opportunity for the introduction of legislation to protect children and nonsmokers from 
SHS exposure in cars. While smokers’ support for smoke-free cars legislation was 
higher than 90%, only around 70% of smokers reported implementing voluntary 
smoke-free rules in their vehicles while carrying children. The enactment of legislation 
for smoke-free cars could likely be a positive trigger for smokers who support such 
legislation but are still not protecting others from their smoking. 
Notably, despite the already high support for smoke-free cars legislation in Wave 1, 
support increased significantly between survey waves. As expected, the largest 
increases occurred in countries that previously had the lowest support, which led to a 
reduction in variation between countries. Our findings on the increases of support for 
smoke-free cars legislation might be associated with changes in pictorial health 
warnings recently introduced by the new EU Tobacco Products Directive(16). The new 
warnings include explicit messages about the harms of SHS exposure to children and 
nonsmokers (17). Another evidence that might support this assumption is the findings 
from a study indicating a relationship between allowing smoking in cars with 
nonsmokers and knowledge of SHS harms in Australia, Canada, the UK, and the 
United States(18). 
Regulating smoking in private settings might be challenging, but given that some other 
European countries have introduced similar laws may ease the promotion of these 
regulations in other EU countries. For instance, in the UK, support for smoke-free cars 
legislation among smokers has increased significantly after the implementation of 
20 
 
smoke-free legislation for cars carrying children, from around 60% in 2014 to 82% in 
2017(8). This indicates that the introduction of such legislation might not come with a 
rebound effect on population support to it. Furthermore, compliance with the smoke-
free legislation has been associated with public opinion support for it(19), and, as 
shown by our results, support is almost unanimous.   
With regards to sociodemographic groups, it is interesting to note that compared to 
older age groups, lower level of support of smoke-free cars legislation was observed 
among younger respondents (aged 18-24) in Wave 1; nevertheless, they were the 
group with the highest increase in the level of support for such legislation between 
2016 and 2018, reaching support levels that are comparable to the older age groups.  
Our paper was restricted to private cars. However, there are interesting findings related 
to the relationship of voluntary smoke-free rules in cars and houses that have been 
explored in the North American, but not the European context(20). Further research 
should be conducted to understand the similarities, differences and influences of 
smoke-free rules in private settings such as home and the ways of how having bans in 
each of them influence the implementation of bans in the other and, by consequence, 
the exposure to SHS. 
The findings of this study are subjected to limitations. As support levels were already 
very high at Wave 1, ceiling effects might limit the potential for further increases. Self-
reporting limits the accuracy of the data, especially concerning the prevalence of 
voluntary implementation of smoke-free cars. As an attempt to minimise such bias, 
those reporting applying only partial voluntary smoke-free rules in cars were included 
in the same group as those applying no rules. Finally, there is the potential for social 
desirability bias, as questions related to children might be especially sensitive to 
answer. In any case, this potential source of bias would operate similarly in both waves, 
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and hence the percentage change between waves would not be biased. In terms of 
strengths, the sample of this study was representative of six EU countries population 
aged ≥18 years old. Additionally, the same sampling design was used in each country, 
allowing comparisons between countries. In our study, we chose to dichotomise the 
“legislation support” in a rigorous way so that those smokers who were not sure about 
their support or opposition to the legislation (do not know answers) were included in 
the oppose-legislation group.  
 
CONCLUSIONS 
In conclusion, the vast majority of smokers in all six EU countries support banning 
smoking in cars carrying pre-school children and nonsmokers. This near-universal 
support across countries and sociodemographic groups, along with the increase in 
voluntary implementation of smoke-free cars rules regulation, are clear indicators of a 
window of opportunity for the introduction of comprehensive legislation to protect 
nonsmokers and children from SHS exposure in cars.   
 
KEY POINTS 
· There is currently no comprehensive legislation at the EU level to protect 
nonsmokers and children from SHS exposure in private cars. 
 
· This study aimed to examine smokers’ support for smoke-free cars legislation 
in six EU countries and the prevalence of voluntary smoke-free cars among 




· We found a significant increase in the support for smoke-free legislation in 
private cars carrying pre-school children and nonsmokers, reaching an overall 
level of support above 90% in 2018.  
 
· Our results point to a clear opportunity for the introduction of legislation to 
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